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METHOD OF TREATUEKT USING STEROID HOUTHWASE 

Field of the Invention ; 

The invention is related to treatment of infleuninatory 
diseases of the mouth using anti-inflammatory steroids in 
combination with antifungal drugs in an aqueous medium as a 
mouthwash. 

The treatment of inflammatory diseases of the mouth is 
difficult. Patients so afflicted often require treatment 
with agents that are potentially toxic when given system- 
ically to control the disease activity. Moreover, diseases 
such as oral lichen planus, pemphigus, pemphigoid, aphthous 
stomatitis, earythema multiforme, and idiopathic stomatitis 
are disorders in which spontaneous remissions are rare. 
Means of treating such diseases without undue exposure of 
the patient to systemic effects of powerful therapeutic 
agents is desirable. 

Treatment with topical corticosteroids as presently 
formulated and administered has significant limitations. 
Existing commercially available compositions are usually 
supplied as creams, gels, or ointments that are intended 
for cutaneous applications. Such preparations are not 
readily acceptable to patients for use on the mucosa. The 
prior art compositions must be applied frequently (up to 
six times a day) . Furthermore, the compositions are not 
readily applied to the areas of the oral cavity that are 
difficult to reach. Furthermore, treatment with ste- 

roids causes increased susceptibility to fungal infections 
of the mouth. This complication is especially common in 
patients suffering from oral lichen planus, a condition in 
which Candida is found to colonize mouth lesions in 25% of 
the patients. 

Aqueous solutions of steroids have been known. Kena- 
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log (TM) 10 Injection is an aqueous suspension used for 
intradermal, intra-articular, and intrabursal administra- 
tion. The suspension is not appropriate for use intrave- 
nously or intramuscularly, and there is no suggestion that 
the suspension can be used as a mouthwash or swish for 
treatment of inflammatory diseases of the oral cavity. 
Aristospan (TM) is also used as a suspension for intrale- 
sional administration and is available as a cream for 
topical application. Similarly, Kenalog-H (TM) cream is 
applied topically to the skin. All of these preparations 
have, as an tintoward effect, an increased susceptibility to 
fvmgal infections. A preparation containing an antifungal, 
nystatin, amd a steroid, triamcinolone acetonide, is pro- 
vided as a cream under the trade name Mycolog II. It is 
not appropriate for use as a mouthwash. A preparation 
containing nystatin for use as a swish (mouthwash) has been 
available. However, that pxrepauration does not contain any 
anti-infleumnatory steroid as an active agent. 

In the patent literature, no teaching of use of mouth- 
washes containing both antifungal agents and anti-inflamma- 
tory agents has been found. Segel, et al, in U.K. Patent 
Application 6B 2,167,296 A describes pharmaceutical compo- 
sitions containing glycyrrhizin for topical application. 
That patent publication indicates that the glycyrrhizin, a 
necessary con^onent of the compositions taught therein, 
formed steJ^le gels. The compositions taught therein would 
not be considered useful as mouthwashes. United States 
Patent 4,101,652 to Bonati teachers complexes of saponins 
with sterols for use in treating inflammation. The complex 
having a saponin as an essential moiety is necessary to 
that invention. No teaching of preparations for use as 
mouthwashes is seen therein. United States Patent 
4,933,172 to Clark, et al. teaches the nonsteroidal anti- 
inflammatory agent 2 -(2, 6 Dichloro-3 methylphenylamino) 
benzoic acid for use in treating gingivitis. One of the 
formulations taught is a mouthwash. United States Patent 
4,835,142 to Sazuki, et al. describes powdery compositions 
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for application to the mucosa of the oral or nasal cavity. 
United States Patent 4,782,047 to Benjamin, et al« teaches 
use of antl-'lnflammatory steroids as nasal sprays. No 
method for treating oral Infections using mouthwashes Is 
disclosed therein. 

R. A. Cawson ("Treatment of Oral Lichen Planus with 
Betamethasone", British Medical Journal . (January 13, 
1968)) teaches the use of betamethasone pellets to treat 
oral lichen planus. Use of hydrocortisone pellets was also 
tried. The betamethasone pellets were efficacious. Hydro- 
cortisone pellets were also tried but were rarely effec- 
tive, even when combined with tetracycline mouthwashes. 

Rothwell and Spektor ("Palliation of Radiation-related 
Mucositis", Special Care in Dentistry , (January-February 
1990)) discloses method of treating patients undergoing 
irradiation therapy comprising prophylactic use of mouth 
rinse with a solution containing tetracycline, 500 mg; 
nystatin, 1,200,000 U; hydrocortisone, 100 mg; and diphen- 
hydramine elixir, 10 ml. to make a solution of 25 ml. It 
is taught that tetracycline is unstable in solution and 
was, therefore, dispensed as a separate solution. It is 
not clear if the tetracycline was mixed with the other 
active agents just before using the rinse. However, the 
method taught therein was not used to treat existing, 
chronic inflammatory problems such as oral lichen planus. 

piimwayY of the Invention ; 

The object of the present Invention Is to provide a 
means of treating patients suffering from inflammatory 
conditions of the mouth using aqueous anti-inflammatory 
steroids in solutions that can be swished and expectorated 
as a mouthwash. Such therapy would allow direct contact of 
the medication with the diseased mucous membranes and would 
contact areas of the oral cavity that would not usually be 
reached with application of creams, gels, or ointments. 

It is also an object of the invention to provide a 
method of treating patients suffering from inflammatory 



4^ 



wo 92^8133 PCrA)S92«tt«06 



conditions f the oral cavity using compositions containing 
both anti-inflammatory steroids and antifungal agents in 
solutions that can be swished and expectorated. The com- 
bination of active agents would alleviate the inflammatory 
5 condition while inhibiting the growth of C^^g^<^a species. 
The use of such mouthwashes would result in efficient ap- 
plication of both agents to all of the surfaces of the oral 
cavity, including areas that would not be readily reached 
by application of gels, creams, or ointments. 

IQ Swishing for three to five minutes, then expectorating 

the aqueous anti-inflammatory-containing, results in main- 
tenance of contact of the active agents with the oral 
cavity surfaces for a longer time than would application of 
gels containing those agents. The mode of application is 

15 siinple and is not repugnant to the patient as is the ap- 
plication of creams, gels, or ointments. 

Petalled Da attrlptlon of the Invention; 

It is now possible, using the methods of the inven- 

20 tion, to provide treatment to patients suffering from 

inflammatory conditions of the mouth in a manner that is 
effective, efficient, and results in minimal undesirable 
side effects. It has been found that patients suffering 
from such conditions may be treated using solutions of 

25 steroids as a mouthwash. Preferred mouthwashes contain, in 
addition to the steroids, antifungal agents. Treatment 
using the method of the invention is far more acceptable to 
patients thsm the use of creeuas, gels, or ointments. 
Furthermore, treatment using a mouthwash as a swish results 

30 in far better exposure of the entire oral cavity to the 
active agents. 

The compositions used as mouthwashes preferably should 
be in the acidic range since most of the steroids and anti- 
fungal agents are more soluble in acidic solutions. A pH 

35 of 3.5 to 7 is desirable, with a pH of 4 to 6.5 being more 

preferable. A solution having a pH of less than 4 would be 
likely to cause a stinging sensation. Steroids and anti- 
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fungal agents are usually less soluble at pH higher than 7 . 
Furthermore, at higher pH the solutions are often unpleas- 
ant to use. 

7mti--inflaiimiatory steroids are classified according to 
anti-inflamnatory efficacy of the preparation or according 
to relative effectiveness of the particular active agent 
used, (i.e.. How much active agent is required to obtain a 
given effect?) Cornell and Soughton, assigning efficacy 
to each preparation, assign a low efficacy to some prepara- 
tions of hydrocortisone. A second method of classification 
ranking relative anti-inflammatory potency ranks emti- 
inflammatory agents in relation to the amount of agent 
needed to obtain a given anti-inflammatory effect wherein 
the more effective agents having a higher number assigned 
with a ranking of one given to hydrocortisone. Hydrocor- 
tisone at a ranking of 1 and is listed as requiring an 
approximate dosage of 20 mg. while prednisolone, which pro- 
vides equivalent anti-inflammatory effect using a dosage of 
5 mg. is assigned a relative anti-inflammatory potency of 4 
and betamethasone, with .75 mg. required to obtain equiva- 
lent anti-inflammatory effect, is assigned a relative anti- 
inflammatory potency rating of 25. (See Goodman and Gill- 
&an, The Pharmacologic al Basis of Therapeutics, rEiahth 
Ed.) . Pergamon Press, New York (1990) 

p 1447 0 Using the ranking of relative anti-inflammatory 
effect in relation to hydrocortisone described above, any 
agent having a relative anti-inflammatory effect in rela- 
tion to hydrocortisone of 2.5 or above would be deemed 
useful for the practice of the invention. More preferred 
anti-inflammatory agents would be those having a relative 
anti-inflammatory effect of at least 5. 

Other factors to be considered in choosing a particu- 
lar anti-inflammatory agent include cost and absorption of 
the particular agent would be important factors in select- 
ing the particular steroid. Steroids particularly suggest- 
ed for use in the method of the invention are triamcinolone 
and derivatives (particularly diacetate, hexacetonide, and 
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acetonide) , betamethasone and its derivatives (including 
particularly the dipropionate, benzoate, sodium phosphate, 
acetate, and valerate) , flunisolide, prednisone and its 
derivatives, fluocinolone and its derivatives (particularly 
5 the acetonide) , diflorasone and derivatives (particularly 
the diacetate) , halcinonide, desoximetasone, clobetasol 
(especially the propionate) , alclometasone, fluticasone 
(particularly the propionate) and desonide. The effective 
concentration of drug will vary with the active agent used. 
10 concentration would fall within the 0.01% to 1% range. For 
example, for betamethasone and its derivatives the pre- 
ferred concentration would be 0.01% to 0.2% while the 
preferred concentration of triamcinolones would be 0.025% 
to 1%. 

15 mie preferred antifungal agents used in the method of 

the invention show great effectiveness against C^TldAd^ 
species and are poorly absorbed from the mucosa of the 
intestinal tract. Some preferred amtifxingal agents are 
nystatin, clotrimazole, econazole, oxiconazole, ketocon- 

20 azole, miconazole, cidopirax olamine, amphotericin B, and 
sulconazole, all of which are poorly absorbed from the 
intestinal tract, l^statin and clotrimazole are partic- 
ularly preferred agents. 

In addition to anti-inflammatory and antifungal. 

25 agents, the aqueous solution may contain buffers, surfac- 
tants, humectants, preservatives, flavorings, stabilizers 
(including antioxidants) colorants, and other additives 
used in solutions administered into the oral cavity. Of 
course other medicinal agents may be added for purposes of 

30 alleviating other xindesirable conditions in the mouth. 

Such agents could include, for exan^le, emalgesics, anti- 
bacterial agents, and emollients. 

Some of the appropriate buffer systems for use in 
practice of the invention include citric acid-citrate 

35 salts, acetic acid-acetate salts, and benzoic acid-benzoic 
salt systems. However, any buffer system commonly used for 
preparing medicinal c mpositi ns would be appropriate. 
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Flavorings used in the dentifrice art such as pepper- 
mint, citrus flavorings, berry flavorings, vanilla, cin- 
namon, and sweeteners, either natural or artificial, could 
be used in compositions of the invention* 
5 While the vehicle used generally is primarily water, 

other vehicles may be present such as alcohols, glycols 
(polyethylene glycol or polypropylene glycol are examples) , 
glycerin, and the like may be used to solubilize the active 
agents. Surfactants may include, anionic, nonionic, ampho- 
10 teric and cationic surfactants whi^ sore known in the art 
as appropriate ingredients for mouthwashes. 

Suitable preservatives include, but are not limited 
to, butylated hydroxyanisole (BSk) , butylated hydroxy- 
toluene (BUT), benzoic acid, and ascorbic acid. 

15 

EXAMPLE 1: 
Preparations: 

A buffered solution containing benzalkonium chloride 
0.02%, and 0.1% benzoic acid in water is adjusted to pH 

20 4.5 with sodium benzoate. Betamethasone dipropionate and 
nystatin are added in sufficient quantities to provide a 
composition having a concentration of active agents in 
excess of 0.05% of betamethasone dipropionate and 100,000 
units nystatin per ml. The pH is again adjusted to 4.5 and 

25 sufficient buffered solution added to provide a composition 

having 0.05% betamethasone dipropionate and nystatin 
100,000 units per ml. (A dose for swishing is 5 ml.) 

The solution is supplied in sealed containers contain- 
ing 5 ml. The patient is instructed to use one container 

30 full three times daily at least three hours before the next 

meal. Before use, the teeth should be cleaned and the 
mouth rinsed. The solution is to be swished around in the 
mouth for at least 3 minutes, then expectorated. Nothing 
is to be taken by mouth for at least 30 minutes after use 

35 of the mouth wash. 
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EZAHPLB 2: 

A composition is prepared in the manner disclosed in 
Example 1. The active anti-inflammatory agent used is 
triamcinolone added in an amount to provide a final product 
5 having triamcinolone 0.1% and nystatin 100,000 units per 
ml. The composition is packaged in individual doses of 5 
ml 4 in sealed containers. Instructions for use are the 
same as those for the coii«)osition of Example 1. 

10 Bzaaq^le 3: 

A mouthwash is prepared as indicated in Example I. 
However, the preparation is packaged in a bottle containing 
multiple doses. The patient is instructed to use one tea- 
spoon of fluid three times daily at least three hours 
15 before the next meal. Before use, the teeth should be 
cleaned and the mouth rinsed. The solution is to be 
swished around in the mouth for at least 3 minutes, then 
expectorated. Nothing is to be taken by mouth for at least 
30 minutes after use of the mouthwash. 

20 

Example 4: 

A mouthwash composition is prepared by the method used 
in Example 1 except that the active agents are replaced 
with clobetasol propionate 0.05% as the anti-inflammatory 
25 steroid and, as the antifungal agent, oxiconazole nitrate 
1%. 

Example 5t 

A mouthwash composition is prepared by the method of 
30 Example 1 except that the active agents are replaced with 
the steroid alclometasone dipropionate 0.05% and, as the 
antifungal agent, oxiconazole nitrate 1%. 

Example 6: 

35 • A mouthwash composition is prepared by the method of 

Example 1 except that the active agents are replaced with 
the steroid fluticasone propionate 0.05%. 



wo 92/18133 



9 



PCr/l)S92/02806 



Eaeaapl 7: 

A mouthwash composition is prepared by the method of 
Example 2 except that the concentration of triamcinolone is 
.5%. Nystatin dosage is still 100,000 U/ml. 

Example 8: 

A mouthwash composition is prepared in accord with the 
method of Example 1 except that the antifungal agent was 
clotrimazole 1%. 

Comparative Datas 

The mouth washes of the invention were compared for 
effectiveness with known commercial formulations » Each of 
the patients were first treated with the known formula- 
tions. In the patients tested, response to the prior art 
compositions was poor. 
Patient #1 Diagnosis: Lichen planus 
Patient #2 Diagnosis: Pemphigoid 

Drug Response 

(Pt.#l/Pt.#2) 

Mycolog II: ±/0 
Lotrasone: +/+ 
Mouthwash of Example 2: ++/+++ 
Mouthwash of Example 7 : ++++/++++ 
Mouthwash of Example 8: ++++/++++ 
0: no improvement, +: slight improvement, ++: moderate 
improvement, +++: good improvement, ++++: excellent 
improvement. 

As indicated above, the use of the swish in accord 
with the teachings of the specification provides greatly 
increased therapeutic relief in the treatment of the cited 
inflammatory conditions of the mouth. Hence, it can be 
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seen that the use of the liquid mouthwash preparation as 
described provides substantial benefit over the commercial 
products of the art. While several useful anti-inflam- 
matory compositions have been exemplified, it is understood 
that other anti-inflammatory steroids could be chosen from 
among those having a potency of >2.5 in relation to hydro- 
cortisone and other antifungal agents , especially those 
that €ire poorly absorbed in the gastrointestinal tract, 
could be used in accord with the tiaachings of this disclo- 
sure without depaurting from the spirit of the invention. 

The ccmpositions of the invention containing anti- 
inflammatoxry agents and antifungal agents can be used for 
veterinary purposes as well* However, when so used the 
therapeutic compositon would be sprayed into the oral 
cavity after the teeth of the animal have been cleaned - 
The animal would then be prevented from ingestion of food 
or water for about 30 minutes 

As would be obvioxis to one of ordinary skill in the 
art, other additives, including other active agents, could 
be incorporated with the active agents of the invention as 
taught herein. 
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Claims: 

!• A composition of matter comprising a liquid aqueous 
solution containing as active agents an antifungal 
effective amount of at least one antifungal agent and 
5 anti-inflammatory effective amount of at least one 

anti-inflammatory steroid having a relative anti-in- 
flammatory potency of at least 2.5 when compared to 
hydrocortisone. 

10 2. A composition of claim 1 having a pH of 3.5 to 7. 

3. A composition of claim 2 having a pH of 4 to 6.5. 

4. A composition of claim 3 wherein the anti-inflammatory 
15 steroid is selected from the group consisting of tri- 
amcinolone or a derivative thereof, betamethasone or a 
derivative thereof, flunisolide, prednisone or a de- 
rivative thereof, fluocinolone or a derivative there- 
of, diflorasone or a derivative thereof, halcinonide, 

20 desoximetasone, clobetasol, alclometasone, flutica- 

sone, and desonide. 

5. A composition of claim 1 wherein the fungicidal anti- 
fungal agent is selected from the group consisting of 

25 nystatin, clotrimazole, econazole, oxiconazole, keto- 

conazole, miconazole, ciclopirax olamine, amphotericin 
B, and sulconazole. 

6* A composition of claim 5 wherein the anti-inflammatory 
30 steroid is beteonethasone dipropionate. 

7. A composition of claim 5 wherein the anti-inflammatory 
steroid is triamcinolone. 

35 8. A composition of claim 5 wherein the anti-inflammatory 
steroid is clobetasol propionate. 
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9. A comp sition of claim 5 wherein the anti-inflammatory 
steroid is alclometasone dipropionate. 

10. A composition of claim 5 wherein the anti-inflammatory 
5 steroid is fluticasone propionate. 

11. A composition of clatim 1 wherein the antifungal agent 
is nystatin. 

10 12. A composition of claim 1 wherein the antifungal agent 
is oxiconazole. 

13. A composition of claim 1 wherein the antifungal agent 
is clotrimazole. 

15 

14. A composition of claim 4 wherein the antifungal agent 
is nystatin. 

15. A composition of claim 4 wherein the antifxingal agent 
20 is oxiconazole. 

16. A composition of claim 4 wherein the antifungal agent 
is clotrimazole. 

25 17. A composition of claim 5 wherein the steroid is triam- 
cinolone. 

18. A composition of claim 5 herein the steroid is beta- 
methasone dipropionate. 



30 



20. A composition of claim 5 wherein the steroid is do- 
betasol propionate. 



21. 

35 



A composition of claim 5 wherein the steroid is alclo- 
metasone dipropionate. 
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A composition of claim 5 wherein the steroid is flu- 
ticasone propionate. 

A method of treating inflammatory conditions of the 
mouth comprising the steps of: 

(1) swishing a mouthwash composition containing as an 
active agent an anti-inflammatory effective amount of 
an anti-inflammatory steroid having a potency of at 
least 2.5 when compared to hydrocortisone in an ac[ue- 
ous medium around in the mouth to allow all of the 
oral lining to be reached by the solution and; 

(2) eacpect orating the solution. 

A method of claim 23 wherein the composition used in 
step 1 also contains an antifungal effective amount of 
an antifxingal agent; 

A method of claim 24 wherein the antifungal agent is 
selected from the group consisting of nystatin, clo- 
trimazole, econazole, oxiconazole, ketoconazole, mi- 
conazole, ciclopirax olamine, amphotericin B, and 
sulconazole. 

A method of claim 23 wherein the steroid is selected 
from the group consisting of triamcinolone or a deriv- 
ative thereof, betamethasone or a derivative thereof, 
flunisolide, prednisone or a derivative thereof, fluo- 
cinolone or a derivative thereof, diflorasone or a 
derivative thereof , halcinonide, desoximetasone, clo- 
betasol, alclometasone, fluticasone and desonide. 
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